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IN THE CLAIMS 

For the convenience of the Examiner, all pending claims of the present 
Application are shown below in numerical order whether or not an amendment has been 
made and applying the revised amendment practice of 37 CFR 1.121 - IFW Final Rule. 

Claims 1-33 (Previously Canceled) 

34. (Canceled) 

35. (Canceled) 

36. (Canceled) 

37. (Canceled) 

38. (Canceled) 

39. (Canceled) 
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40. (Currently Amended) A method for designing a roller cone bit balancing 
axial forces acting on each one of a plurality of roller cone s on a roller cone drill bit 
during drilling , comprising: 

simulating the drill bit drilling through an earth formation, the simulating comprising^ 

determining, based on a means for determining an axial force calculating, from a 
geometry of cutting elem e nts on each of the roller cones and at least one characteri s tic 
of an earth formation simulated a s b e ing drilled by the drill bit , an axial force acting on 
each of the cutting elements, 

determining the axial force acting on each of the roller cones, based on the axial 
force acting on the cutting elements; 

s imulating incrementally rotating the bit and redetermining recalculating the axial 
forces acting on each of the cutting elements; 

repeating the incrementally rotating and redetermining recalculating for a s elect e d 
number of simulated incremental rotations; 

combining the axial force acting on the cutting element s on each one of th e roll e r 
cones; and 

adjusting at least one bit design parameter, and repeating the simulating and 
adjusting until a difference between the combin e d axial force on each one of the roller cones 
is less than a difference between the combined axial force determined prior to adjusting the 
at least one initial design parameter [[s]]. 

41. (Canceled) 

42. (Currently Amended) The method as defined in Claim [[20]] 40 wherein the 
at least one bit design parameter adjusting comprises changing a number of cutting 
elements on at least one of the cones. 

43. (Currently Amended) The method as defined in Claim [[20]] 40 wherein 
the at lea s t on e bit de s ign parameter adjusting comprises changing a location of cutting 
elements on at least one of the cones. 

44. (Canceled) 
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45. (Canceled) 

46. (Canceled) 

47. (Currently Amended) A method for optimizing a de s ign of designing a 
roller cone drill bit, comprising: 

simulating the bit drilling through a s elected an earth formation wherein the 
simulating comprises determining an axial force on a cutting element, based on a means 
for determining an axial force, determining an axial force on the roller cones, based on 
the axial forces on the cutting elements, and angularly rotating the bit ; 

adjusting at least one design parameter of the bit; 

repeating the simulating the bit drilling; and 

comparing a distribution of axial forces among the roller cones prior to the 
adjusting the at least one design parameter with a distribution of axial forces among 
the roller cones after adjusting the at least one design parameter repeating the adju s ting 
and simulating until a rate of penetration of the bit through the s elected earth formation 
i s maximized . 

48. (Canceled) 

49. (Canceled) 

50. (Canceled) 

51. (New) The method of Claim 47, wherein the adjusting comprises changing an 
orientation of at least one cutting element. 

52. (New) The method of Claim 47 5 wherein a designer compares the distribution 
of axial forces. 

53. (New) The method of Claim 40, wherein adjusting comprises changing an 
orientation of at least one cutting element. 
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54. (New) The method of Claim 40, wherein the adjusting and the repeating are 
continued until a distribution of axial force is substantially balanced between the roller cones. 

55. (New) A method for designing a roller cone bit, comprising: 

simulating the drill bit drilling through an earth formation, the simulating comprising: 
obtaining an axial force acting on each of the cutting elements, 

determining the axial force acting on each of the roller cones, based on the axial force 
acting on the cutting elements, 

angularly rotating the bit and reobtaining the axial forces acting on each of the cutting 
elements, and repeating the rotating and reobtaining for a number of rotations; and 

adjusting at least one bit design parameter, and 

repeating the simulating and adjusting until a difference between the axial force on 
each one of the roller cones is less than a difference between the axial force determined prior 
to adjusting the at least one bit design parameter. 

56. (New) The method of Claim 55, wherein adjusting comprises changing an 
orientation of at least one cutting element. 

57. (New) The method of Claim 55, wherein the adjusting and the repeating are 
continued until a distribution of axial force is substantially balanced between the roller cones. 
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58. (New) A method for designing a roller cone bit, comprising: 

simulating the drill bit drilling through an earth formation, the simulating comprising 
determining, based on a means for determining an axial force, an axial force acting on each of 
the cutting elements, and determining the axial force acting on each one of the roller cones, 
based on the axial force acting on the cutting elements, angularly rotating the bit and 
redetermining the axial forces acting on each of the cutting elements and redetermining the 
axial force acting on each one of the roller cones; 

repeating the rotating and redetermining for a number of rotations; and 

adjusting at least one bit design parameter, and 

repeating the simulating and adjusting until a difference between the axial force on 
each one of the roller cones is less than a difference between the axial force determined prior 
to adjusting the at least one initial design parameter. 

59. (New) the method of Claim 58, wherein adjusting comprises changing an 
orientation of at least one cutting element. 

60. (New) The method of Claim 58, wherein the adjusting and the repeating are 
continued until a distribution of axial force is substantially balanced between the roller cones. 
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61 . (New) A method for designing a roller cone bit, comprising: 

simulating the drill bit drilling through an earth formation, the simulating comprising: 
obtaining an axial force acting on each of the cutting elements, 

obtaining the axial force acting on the cutting elements on each one of the roller 
cones, based on the axial forces acting on the cutting elements, 

angularly rotating the bit and reobtaining the axial forces acting on each of the cutting 
elements, 

repeating the rotating and reobtaining for a number of rotations, and 

adjusting at least one bit design parameter, and repeating the simulating and adjusting 

until a rate of penetration on the bit is increased in comparison to a first simulation of the drill 

bit. 

62. (New) A method for designing a roller cone drill bit, comprising: 
simulating the bit drilling through an earth formation, wherein the simulating 

comprises obtaining an axial force on a cutting element, determining the axial force acting on 
each one of the roller cones, based on the axial forces acting on the cutting elements, and 
angularly rotating the bit; 

adjusting at least one design parameter of the bit; 

repeating the simulating the bit drilling; and 

comparing a distribution of axial forces acting on the roller cones prior to the 
adjusting with a distribution of axial forces acting on the roller cones after adjusting. 

63. (New) The method of Claim 62, wherein adjusting comprises changing an 
orientation of at least one cutting element. 

64. (New) The method of Claim 62, wherein a designer compares the axial 

forces. 
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